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a b s t r a c t 

Extragonadal germ cell tumors (GCTs) are rare, accounting for 1% to 5% of all GCTs, with 

malignant sacrococcygeal yolk sac tumors (SCYSTs) being part of this uncommon subset. 

These tumors primarily occur in children and young adults and are known for their aggres- 

sive behavior, necessitating early diagnosis and prompt treatment. In this case report, we 

present the case of an 8-month-old female who presented with mild abdominal distension 

and a 3-week history of difficulty passing urine. Imaging revealed a pelvic mass originat- 

ing from the coccyx, compressing the urinary bladder. The mass was surgically excised, and 

histopathological analysis confirmed a malignant yolk sac tumor with positive margins. The 

patient received adjuvant chemotherapy postsurgery. Despite treatment, follow-up scans 

showed residual tumor tissue, leading to a second tumor resection. Surveillance was con- 

tinued using Alpha Fetoprotein (AFP) levels as a marker, which revealed a relapse of the 

tumor. Subsequent imaging confirmed a growing tumor, and the patient was scheduled for 

second-line chemotherapy. Management of SCYSTs is complex and requires a multidisci- 

plinary approach, including surgeons, oncologists, radiologists, and pathologists. While re- 

lapse is rare, it poses a significant challenge for treatment, underscoring the need for clear 

and updated guidelines for managing relapsed cases. 
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Introduction 

Malignant yolk-sac tumors (MYSTs), also referred to as en-
dodermal sinus tumors, are rare, aggressive germ cell tu-
mors that predominantly affect children and young adults.
First described by Teilum in 1959, these tumors are noted for
their histological resemblance to the yolk sac of the devel-
oping embryo [ 1 ]. Typically, MYSTs originate in the gonads,
with the testes being the most common site in males and
the ovaries in females [ 2 ]. However, extragonadal occurrences,
though rare, have been reported in locations such as the me-
diastinum, sacrococcygeal region, and retroperitoneum [ 3 ,4 ].
Extragonadal germ-cell tumors (GCTs) represent only 1% to 5%
of all GCTs, making them relatively uncommon [ 5 ]. 

Malignant yolk sac tumors (MYSTs) present significant di-
agnostic and therapeutic challenges due to their diverse clin-
ical manifestations and aggressive growth. Early diagnosis is
crucial for effective management and improving patient out-
comes. Despite their rarity, MYSTs are important to recognize
because of their rapid progression, which can lead to poor
prognosis if not promptly treated [ 3 ]. 

In this case report, we present a malignant yolk sac tumor
arising in the sacrococcygeal region of an 8-month-old female.
We explore the clinical presentation, diagnostic approach,
management strategies, and outcomes of this case, empha-
sizing the need for early detection and multidisciplinary col-
laboration in managing such aggressive tumors. Through this
report, we hope to contribute to the expanding knowledge
of MYSTs and highlight the complexities involved in treating
these rare neoplasms. 

This manuscript was prepared following the CARE guide-
lines ( https://www.care-statement.org). 

Case presentation 

An 8-month-old female was referred to our tertiary center
from a primary health facility with a 3-week history of pro-
gressively worsening abdominal distension and an inability to
pass urine. Initial urethral catheterization was performed, re-
sulting in the drainage of clear urine and the resolution of the
abdominal distension. However, upon catheter removal, uri-
nary retention recurred, necessitating the re-insertion of the
catheter. The patient had no history of vomiting and main-
tained normal bowel habits. There was a notable history of
poor weight gain since birth, along with delayed developmen-
tal milestones, specifically delayed sitting up and crawling. An
abdominal-pelvic ultrasound revealed the presence of a pelvic
mass, prompting her referral to our center for further evalua-
tion and management. 

On arrival, the patient was alert and active but cachexic.
She appeared well-hydrated, afebrile, and had no signs of pal-
lor, jaundice, or dyspnea. Scoliosis was noted. Her abdomen
was slightly distended, moving with respiration, soft, non-
tender, with no palpable organomegaly. The external genitalia
were normal for a female, and a urethral catheter was in place,
draining clear, amber-colored urine. There were no palpable
peripheral lymph nodes. 
The anal verge anatomy was displaced slightly anteriorly
due to a perineal bulge, which was hard and painless on palpa-
tion. The anal sphincter was loose, and the rectal mucosa felt
free, with the gloved finger stained with fecal matter. Neuro-
logically, the patient exhibited weakness in both lower limbs,
along with instability of the right ankle joint. 

Her laboratory investigations revealed a hemoglobin level
of 10.6 g/dL (reference range: 12.1-15.1 g/dL), a normal leuko-
cyte count of 8.74 × 109 /L, and a reduced platelet count
of 110 × 10 ̂ 9/L (reference range: 150-450 × 109/L). Serum
urea and creatinine levels were within normal ranges. Serum
sodium was mildly low at 128.9 mmol/L (reference range: 135-
145 mmol/L), while serum potassium was within normal lim-
its at 4.05 mmol/L (reference range: 3.5-5.5 mmol/L). Liver en-
zymes showed an elevated aspartate transaminase (AST) of
44.6 U/L (reference range: 8-33 U/L), and alanine aminotrans-
ferase (ALT) was normal at 19.0 U/L (reference range: 4-36 U/L).

A CT scan of the chest, abdomen, and pelvis revealed a
large heterogeneous, enhancing mass within the pelvis, origi-
nating from the sacrococcygeal region. The mass was displac-
ing the urinary bladder, rectum, and large bowel anteriorly,
measuring 7.6 × 5.3 × 8.4 cm, and extending bilaterally into
the greater sciatic foramina ( Fig. 1 ). 

This clinical presentation and findings were suggestive
of a type IV sacrococcygeal teratoma, infantile scoliosis and
chronic malnutrition. Pediatricians were consulted for man-
agement of malnutrition and was started on plumpy nuts.
She was then scheduled for elective wide local excision (WLE).
Intraoperatively, in prone position, an inverted V shaped in-
cision was made over the lower back. Subcutaneous tissue
was bluntly dissected away from the tumor capsule. A type
IV tumor was found, extending into the pelvis on either side
as well as involving the coccyx. It was highly vascularized.
The tumor was dissected away along with its capsule and
the coccyx; small remnants were left deep in the pelvis. Cav-
ity was washed with warm saline and a drain was placed.
Incision was closed in layers. Excised tumor was sent for
histopathology. 

Postoperatively patient was kept on intravenous antibiotics
for 3 days and analgesia as per local protocol. After 3 days
daily wound dressing with application of mupirocin cream
was done, the wound healed uneventfully ( Fig. 2 ). Histopatho-
logical examination displayed malignant primitive germ cell
tumor composed of loose mesh-work of anastomosing chan-
nels or cysts lined by primitive cells with abundant clear
to eosinophilic cytoplasm. These features were suggestive of
malignant yolk sac tumor ( Fig. 3 ). Resection margins were pos-
itive for the tumor. After histopathology results the baby was
transferred to pediatric oncology ward. Baseline α-fetoprotein
(AFP) was done and found to be elevated to 1000IU/ml and
β-human chorionic gonadotropin ( β-hCG) was normal (1.06
mIU/L). 

After prechemotherapy work-up, she was assigned a diag-
nosis of sacrococcygeal yolk sac tumor postsurgical stage 3
(pT3b, AII N, M0 ). This was consistent with medium risk group
1; therefore, she was planned to receive a total of 4 courses of
JEB at 21days interval. Dosage was Bleomycin 4IU IV OD -1/7,
Etoposide 32mg IV OD-3/7 and Carboplatin 162mg IV OD -1/7.
To counteract side effects, Ondansetron 8mg IV BD -3/7 was
given. 

https://www.care-statement.org
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Fig. 1 – CT-scan chest-abdomen-pelvis showed a large heterogeneous enhancing mass (7.6 × 5.3 × 8.4 cm in size) (red) 
within the pelvis, arising from the sacrococcygeal region, pushing the urinary bladder, rectum and large bowels anteriorly 

(blue). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tumor board discussion. 
End of treatment MRI: There was a regressed sacrococ-
cygeal tumor measuring 2.75 × 2.3 × 2.72 cm in size. It was in-
filtrating the right sacral nerve root, protruding into the right
greater sciatic foramen, abutting adjacent recto-sigmoid re-
flection and gluteus muscles. No obvious perilesional or intra-
abdominal lymphadenopathy seen, however, there was a few
inguinal lymph nodes, the largest measuring 1.37 cm by 0.9
cm in size. An uncomplicated inguinal hernia of 1.35 cm size
was also noted ( Fig. 4 ). 

She was then planned for a second WLE. Intraoperatively,
approach was through a sacral inverted V incision, a tumor
measuring 2 cm by 1 cm was found in the right side, wide
local excision was done, washing with normal saline was
done and defect was closed in layers. The tumor was sent for
histopathology. Histopathology revealed fibrous tissue with
nests of round to oval cells with clear cytoplasm. The cell nu-
clei were hyperchromatic. This was consistent with residual
sacrococcygeal yolk sac tumor. 

After second WLE weekly AFP was done, which was pro-
gressively rising. Another MRI of the abdomen and pelvis was
done 4 weeks later to assess for recurrence or presence of any
suprarenal mass. This showed a presacral lesion measuring
3.8 × 4.5 × 4.1 cm. It was infiltrating the right sacral nerve root,
protruding into the right greater sciatic foramen and abut-
ting rectosigmoid reflection and gluteus muscles with areas
of necrotic changes and granulation tissue on surgical bed,
coccygeal cutaneous and postsurgical changes. No obvious
suprarenal abnormality, perilesional or intra-abdominal lym-
phadenopathy was seen ( Fig. 5 ). 

She was kept on second line chemotherapy. She received 2
cycles of IV cjemotherapy. During each cycle she received Vin-
blastin 1.3 mg IV OD for 2 days, Ifosfamide 473 mg IV OD for
5 days, Mesna 150 mg IV OD for 5 days and Cisplatin 7 mg
IV OD for 5 days. After treatment AFP was found to be 985
IU/mL. MRI of the pelvis showed sacrococcygeal mass mea-
suring 3.5 × 4.5 × 6.3 cm, with infiltration of the sacral canal
up to the level of S2, the right sacral nerve root, extending into
the right presacral space and right sciatic foramen. It was also
abutting the right 1/3 of the rectum. There features were sug-
gestive of disease progression ( Fig. 6 ). Currently she is on oc-
cupational therapy, awaiting a third line chemotherapy after
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Fig. 2 – Clinical photograph showing postoperative healed 

surgical incision after first surgery (blue). 

 

 

 

 

 

Fig. 3: – (A) Microscopic image of Yolk sac carcinoma 
demonstrating loose meshwork of anastomosing channels 
and variably sized cysts (macro or microcysts) lined by 

primitive tumor cells with varying amounts of clear to 

eosinophilic cytoplasm; H&E staining 10 x original 
magnification. (B) Histopathology of Germ cell carcinoma 
displaying infiltrative tumor with Microscopic image of Yolk 

sac carcinoma demonstrating loose meshwork of 
anastomosing channels and variably sized cysts (macro or 
microcysts) lined by primitive tumor cells with varying 
amounts of clear to eosinophilic cytoplasm; H&E staining 
20 x original magnification. 

 

 

Discussion 

During embryonic development, germ cells arise in the yolk
sac in anterior abdominal wall. They migrate along the hind
gut of the primitive gut to the gonadal ridge in the posterior
abdominal wall where they become incorporated into the go-
nads. During this migration, some endodermal cells may be
Fig. 4 – MRI pelvis showing sacrococcygeal tumor measuring 2.7
right sacral nerve root, protruding into the right greater sciatic fo
gluteus muscles. 
left behind close to the midline in the posterior abdominal
wall, giving rise to undifferentiated germ cell tumors such as
sacrococcygeal yolk sac tumors [ 6 ,7 ]. 
5 × 2.3 × 2.72 cm in size (yellow). It was infiltrating the 
ramen, abutting adjacent recto-sigmoid reflection and 
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Fig. 5 – MRI abdomen-pelvis showing a presacral lesion measuring 3.8 × 4.5 × 4.1 cm (red). It was infiltrating the right 
sacral nerve root, protruding into the right greater sciatic foramen and abutting rectosigmoid reflection and gluteus muscles 
with areas of necrotic changes and granulation tissue on surgical bed, coccygeal cutaneous and postsurgical changes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GCTs account for about 3% of all pediatric malignancies. Of
all GCTs, YSTs constitutes the most common subtype and has
the highest risk of malignancy transformation [ 7 ,8 ]. 

Sacrococcygeal yolk-sac tumors typically present as a pal-
pable mass in the sacrococcygeal area, often noticed at birth or
during infancy. Other common clinical features include pain,
difficulty with defecation, and urinary symptoms due to com-
pression of nearby structures. Additionally, elevated serum
alpha-fetoprotein (AFP) levels are often observed in 95% to
100% of patients. They have a bimodal distribution between
children younger than 4 years and adolescents [ 9 ,10 ]. 

Radiological investigations like CT-scan and MRI play a role
in establishing the diagnosis, evaluating extent of local in-
vasion and metastasis and predicting resectability of the tu-
mor. Histological analysis helps to describe a clear diagno-
sis [ 11 ,12 ]. Some immunohistochemistry (IHC) markers can
help pathologists accurately identify yolk sac tumors, partic-
ularly in challenging cases where the tumor exhibits mixed
histological patterns or when it occurs in extragonadal lo-
cations where the differential diagnosis is broader. AFP and
Glypican-3 (GPC3) are the most specific and sensitive markers,
and when used in conjunction they increase the diagnostic
accuracy. Other useful markers include cytokeratin (CK); par-
ticularly CK7 and CK19, SALL4, and Placental Alkaline Phos-
phatase (PLAP). Precise and accurate diagnosis is essential for
guiding appropriate treatment [ 13 ]. 

In this case report, the patient was less than 4 years of age,
the common age for these tumors. She presented with mild
abdominal distension and urinary symptoms for 3 weeks.
Also, she had a bulge in the perineum. The clinical presenta-
tion was consistent with a congenital mass in the pelvic region
impinging on bladder outlet, causing urine retention, leading
to abdominal distension. The mass was allowing room for ure-
thral catheterization, a procedure which was relieving the ab-
dominal distension. 

An abdominopelvic ultrasound showed a pelvic mass. CT-
scan of the chest, abdomen and pelvis was done to eval-
uate 3D size of the mass, local extension into neighboring
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Fig. 6 – Pelvic MRI showing sacrococcygeal mass measuring 3.5 × 4.5 × 6.3 cm, with infiltration of the sacral canal up to the 
level of S2, suggestive of disease progression (green). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

structures and signs of distant metastasis. The mass was
arising from sacrococcygeal region, extending to both sacral
foramina, with no features of metastasis. Following this imag-
ing, the baby was scheduled for tumor resection, after which
the whole specimen was sent for histopathology which con-
cluded yolk-sac tumor. This led to establishment of a defini-
tive diagnosis of malignant sacrococcygeal yolk-sac tumor.
Baseline AFP was elevated to 1000IU/ml, while beta-hCG was
normal. 

Elevated baseline AFB in this patient was not specific be-
cause of her age, however, it laid ground for assessment of tu-
mor regression following treatment. 

Complete surgical resection is a key factor in favor of good
prognosis. The role of chemotherapy after complete surgical
resection is controversial, and therefore, watchful waiting is
recommended. When complete resection of the tumor is not
achieved, consolidation chemotherapy is justified. Radiother-
apy has a limited role in treatment of yolk sac tumors. It may
be considered in cases of residual disease after chemotherapy
when tumor remnants are not surgically resectable, recurrent
disease, and in some metastatic sites such as the bone and
central nervous system [ 14–16 ]. 

Surgical resection and chemotherapy remain the corner-
stone of treatment for MYSTs. Radiotherapy can play a sup-
portive role in managing specific clinical scenarios to control
disease progression and improve patient outcomes. The deci-
sion to use radiotherapy is typically made on a case-by-case
basis, taking into consideration factors such as the location
and extent of the tumor, the patient’s overall health, and re-
sponse to the initial treatment [ 16 ]. 

According to Children’s Oncology group; extragonadal
germ cell tumors that undergo complete tumor resection with
coccygectomy, with negative margins, intact tumor capsule,
negative peritoneal fluid cytology and lymph nodes ≤ 1cm are
classified as stage 1. Those with microscopic positive mar-
gins, with disruption of tumor capsule, pre or intraoperative
biopsy, negative lymph nodes on imaging and negative peri-
toneal fluid cytology are stage 2. 
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If there is a gross residual tumor postsurgery, positive
lymph nodes, lymph nodes ≥ 2 cm that persist on re-imaging
6 weeks postsurgery are stage 3. Stage 4 tumors present with
distant metastasis [ 9 ,17 ,18 ]. 

Stage 1 tumors are low risk. They require no chemotherapy.
Instead, serum markers (AFP/hCG) should be assessed weekly
until they return to normal, then every 4 weeks. Normal AFP
may be higher in children below 2 years of age. Stages 2 and
3 in children younger than 11 years are classified as standard
risk group 1. They should receive a total of 4 courses of JEB
(Carboplatin, Etoposide and Bleomycin) at 21 days interval. Pa-
tients with stage 4 tumors are classified as standard risk group
2 and should receive 6 cycles of JEB at 21 days interval [ 9 ,17 ]. 

If AFP levels have not returned to normal at the end of
chemotherapy in both standard risk groups patients, weekly
assessment is necessary because it is likely that AFP levels will
continue falling thereafter. If imaging shows residual tumor
after chemotherapy, second look surgery is warranted pro-
vided that there’s a possibility of doing nonmutilating resec-
tion [ 9 ,17 ]. 

In the case reported, complete surgical resection was not
possible, tumor margins were macroscopically positive and
there was no distant metastasis on imaging. The patient was
8-months old at that time. This was consistent with stage
3 disease, medium/standard risk group 1. She was kept of a
course of JEB and received 4 cycles as per her risk stratifica-
tion. 

Adolescents and postpuberty patients ( ≥11 years old) are
classified as high-risk patients. In this group, use of Cisplatin
based therapies such as BEP (Bleomycin, Etoposide and Cis-
platin) is recommended, 4 cycles at 21 days interval. However,
use of bleomycin containing therapies in patients with tho-
racic tumors and renal impairment poses a risk of complica-
tions. Bleomycin has the potential of causing lung injury and
renal toxicity. In these patients, Carboplatin based chemother-
apy is recommended [ 9 ,17 ]. 

Each cycle of JEB takes 3 days. On day 1 Etoposide 120
mg/m2 IV is administered over 2-4 hours. On day 2 Etoposide is
administered as day 1 and carboplatin is administered based
on body weight renal clearance. On day 3 Etoposide is admin-
istered as in day 1 and Bleomycin 15,000 IU/m2 IV over 30 min-
utes [ 9 ,17 ]. 

A single cycle of BEP takes 15 days. On day 1, Bleomycin
15,000 IU/m2 , Etoposide 100 mg/m2 IV and Cisplatin 20 mg/m2

IV are administered. On days 2 to 5, Etoposide and Cisplatin
are administered in doses similar to that of day 1. On days 8
and 15 only Bleomycin is administered as in day 1 [ 9 ,17 ]. 

At the end of treatment, serum levels of AFP/HCG/LDH
should be checked, then monthly for 1 year, then every 2
months for the second year and every 3 months for the third
year in secreting tumors. Imaging should be done at the pri-
mary site and all sites that were involved at diagnosis [ 9 ,17 ]. 

In the case presented, end of treatment AFP had fallen to
52I U/ml. However, an MRI showed a residual tumor of about
3 cm by 2 cm by 3 cm. Because of this, she was scheduled for
a second tumor resection. This was done at 15 months of age.
After that she was kept on surveillance with weekly assess-
ment of AFP. Unfortunately, AFP started rising again. A month
after second surgery it had gone back to 1000IU/ml. Another
MRI was done which showed a growing mass in presacral re-
gion. This was consistent with relapse of the disease. She was
then scheduled for second line chemotherapy with Vinblastin,
Ifosfamide, Mesna and Cisplatin which is still ongoing. 

Prognostic indicators for sacrococcygeal malignant GCTs
include stage of the disease, age and baseline AFP levels at
diagnosis. AFP levels < 1000 ng/mL are in the good prognos-
tic category. Advanced stage of the disease and age older than
11 years at diagnosis are associated with poor prognosis and
higher rates of recurrence. In a study done over 25 years, event
free survival in patients older than 11 years and with stage 3
or 4 disease, event free survival was < 70%. Also delayed diag-
nosis and incomplete surgical resection at the index surgery
result in poor prognosis [ 9 ,17 ,18 ]. 

In this case report, an 8-months old female with a stage
3 malignant sacrococcygeal yolk sac tumor and baseline AFP
of 1000IU/ml is presented. This was a medium risk group 1
stratification, but stage of the disease at diagnosis and base-
line AFP were suggestive of poor prognosis. Despite treatment
according to recommended guidelines, the patient had tumor
relapse. 

Relapse of these tumors is uncommon. In the event of re-
lapse, second line chemotherapy depends on first line agent.
Following second line chemotherapy, resection of residual
mass is recommended. Radiotherapy is not an integral part
of treatment of malignant GCTs. However, it may be consid-
ered for individual patients in cases of relapse, recurrence, and
metastasis to some sites such as the bones, spinal cord and
brain. In addition, use of these platinum-based chemother-
apeutic agents poses a risk of ototoxicity in the long run
[ 15 ,17 ,18 ]. 

Conclusion 

Early diagnosis of sacrococcygeal germ cell tumors (SCGCTs) is
crucial for improving patient outcomes. Timely identification
can significantly impact survival rates, reduce complications,
and enhance the quality of life. The management of SCGCTs
demands a multidisciplinary approach, involving collabora-
tion among pediatric oncologists, surgeons, radiologists, and
pathologists to ensure accurate diagnosis, effective treatment,
and long-term monitoring. 

Although relapse is rare, it presents a major challenge
in managing these tumors, often leading to prolonged hos-
pital stays and increased resource utilization. Relapsed dis-
ease complicates treatment and highlights the need for clear,
evidence-based guidelines to ensure standardized and effec-
tive management of recurrent SCGCTs. Establishing these pro-
tocols would not only aid in optimizing patient care but also
contribute to the better allocation of healthcare resources. 
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Patient consent 

Informed consent was obtained from the mother of the infant.
Accompanying images have been censored to ensure that the
patient cannot be identified. A copy of the consent is available
on record. 

R E F E R E N C E S  

[1] Chen LH, Yip K-C, Wu H-J, Yong S-B. Yolk sac tumor in an 

eight-year-old girl: a case report and literature review. Front 
Pediatr 2019;7:169. doi: 10.3389/fped.2019.00169 .

[2] Ulbright TM. Germ cell tumors of the gonads: a selective 
review emphasizing problems in differential diagnosis, 
newly appreciated, and controversial issues. Mod Pathol 
2005;18:S61–79 Suppl 2. doi: 10.1038/modpathol.3800310 .

[3] Dell’Aversana S, Coppola M, Romeo V, Ugga L, Piccin L, 
Sirignano C, et al. Germ cell tumors in male patients without
gonadal involvement: computed tomography/magnetic 
resonance imaging findings and diagnostic workflow. Quant 
Imaging Med Surg 2019;9:2000–7. 
doi: 10.21037/qims.2019.11.01 .

[4] Phi JH. Sacrococcygeal teratoma: a tumor at the center of 
embryogenesis. J Korean Neurosurg Soc 2021;64:406–13. 
doi: 10.3340/jkns.2021.0015 .

[5] Pawar NP, Mahajan S V, Chaudhari RA, Chavan SD. 
Extragonadal GCT: a rare case report of sacrococcygeal pure 
yolk sac tumor. Indian J Pathol Microbiol 2013;56:329–31. 
doi: 10.4103/0377-4929.120421 .

[6] A Ben Nsir, Darmoul M, Ben Arous S, Hattab N. Metastatic 
sacrococcygeal yolk sac tumor: a misleading diagnosis. J 
Neurosci Rural Pract 2015;6:395–8. 
doi: 10.4103/0976-3147.158772 .

[7] Khanchel-Lakhoua F , Koubâa-Mahjoub W , Jouini R , Bel Haj 
Salah M , Kaabar N , Chadli-Debbiche A . Sacrococcygeal yolk 
sac tumor: an uncommon site. APSP J Case Rep 2012;3:17 .

[8] Merchant A, Stewart RW. Sacrococcygeal yolk sac tumor 
presenting as subcutaneous fluid collection initially treated 
as abscess. South Med J 2010;103:1068–70. 
doi: 10.1097/SMJ.0b013e3181efb572 .

[9] Weil BR, Billmire DF. Management of germ cell tumors in 

pediatric patients. Surg Oncol Clin N Am 2021;30:325–38. 
doi: 10.1016/j.soc.2020.11.011 .

[10] Pierce JL, Frazier AL, Amatruda JF. Pediatric germ cell tumors:
a developmental perspective. Adv Urol 2018;2018:9059382. 
doi: 10.1155/2018/9059382 .

[11] Khanchel-Lakhoua F , Koubâa-Mahjoub W , Jouini R , Bel Haj 
Salah M , Kaabar N , Chadli-Debbiche A . Sacrococcygeal yolk 
sac tumor: an uncommon site. APSP J Case Rep 2012;3:17 .

[12] Heriyanto DS, Lau V, Laiman V, Ardianto B. Sacrococcygeal 
yolk sac tumor in a two-year-old girl with multiple 
metastases: a case report. Cureus 2022;14(9):e29056. 
doi: 10.7759/cureus.29056 .

[13] Bremmer F, Ströbel P, Jarry H, Strecker J, Gaisa N, Strauß A, 
et al. CK19 is a sensitive marker for yolk sac tumours of the 
testis. Diagn Pathol 2015;10(7):2–6. 
doi: 10.1186/s13000- 015- 0243- y .

[14] Egler RA, Gosiengfiao Y, Russell H, Wickiser JE, Frazier AL. Is 
surgical resection and observation sufficient for stage I and II
sacrococcygeal germ cell tumors? A case series and review. 
Pediatr Blood Cancer 2017;64(5):4–5. doi: 10.1002/pbc.26311 .

[15] Zhu J, Chen H, Chen T, Zhen Z, Wang J, Sun F, et al. 
Multimodal treatment of children with sacrococcygeal yolk 
sac tumor: retrospective analysis of clinicopathology 
characteristics and relapse-free survival. J Pediatr Hematol 
Oncol 2021;43:e848–53. doi: 10.1097/MPH.0000000000002068 .

[16] Cheng X, Yu H, Li J, Han X, Meng E, Zhou H, et al. Dramatic 
response to local radiotherapy in a refractory metastatic 
mediastinal yolk sac tumor patient harboring a germline 
BRCA2 frameshift mutation: a case report. Cancer Biol Ther 
2022;23:393–400. doi: 10.1080/15384047.2022.2072635 .

[17] Nicholson J, Stoneham S, Murray M, Ajithkumar T. Interim 

guidelines for the treatment of extracranial germ cell 
tumours in children and adolescents. 2018.

[18] Frazier AL, Hale JP, Rodriguez-Galindo C, Dang H, Olson T, 
Murray MJ, et al. Revised risk classification for pediatric 
extracranial germ cell tumors based on 25 years of clinical 
trial data from the United Kingdom and United States. J Clin 

Oncol 2015;33:195–201. doi: 10.1200/JCO.2014.58.3369 .

https://doi.org/10.3389/fped.2019.00169
https://doi.org/10.1038/modpathol.3800310
https://doi.org/10.21037/qims.2019.11.01
https://doi.org/10.3340/jkns.2021.0015
https://doi.org/10.4103/0377-4929.120421
https://doi.org/10.4103/0976-3147.158772
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0007
https://doi.org/10.1097/SMJ.0b013e3181efb572
https://doi.org/10.1016/j.soc.2020.11.011
https://doi.org/10.1155/2018/9059382
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
http://refhub.elsevier.com/S1930-0433(24)01055-0/sbref0011
https://doi.org/10.7759/cureus.29056
https://doi.org/10.1186/s13000-015-0243-y
https://doi.org/10.1002/pbc.26311
https://doi.org/10.1097/MPH.0000000000002068
https://doi.org/10.1080/15384047.2022.2072635
https://doi.org/10.1200/JCO.2014.58.3369

	Yolk-sac carcinoma mimicking sacrococcygeal teratoma in an infant
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Author contributions
	 Patient consent
	 References


